Skin structure and vascularization in the Antarctic notothenioid fish Gymnodraco acuticeps.
The scaleless notothenioid Gymnodraco acuticeps is a bottom dweller beneath the sea ice of McMurdo Sound, Antarctica. Gymnodraco experience unusual environmental conditions, including highly oxygenated subzero water. Skin morphology is evaluated with reference to its potential as a barrier to ice propagation and as a surface for cutaneous respiration. Light and electron microscopy and histochemistry reveal skin structure that is generally similar to that of other teleosts. In the epidermis, epithelial cells are arranged in nine to fifteen layers, and two types of mucous cells are also present. Large mucous cells are most common on external epidermal surfaces, whereas small cells are more frequent on internal epithelial surfaces. Epithelial cell junctions have extensive areas of desmosomes as well as interdigitations of the cell membranes, especially in the basal and midepidermis. The dermis consists of an exceptionally dense stratum compactum. The skin is thicker than that of Bovichtus, a scaleless temperate notothenioid from New Zealand. Mean skin thicknesses at sites on the trunk are 371-711 μm. With the exception of fins that contact the substrate, epidermal thickness between rays of most fins is 70-118 μm. The epithelial surfaces of the oral and branchial cavities are 27-50 μm thick. An unusual type of connective tissue is present beneath the epidermis of the pelvic fin. It contains abundant ground substance and is similar to mucous connective tissue of the mammalian umbilical cord. Perfusions of a microvascular filling agent reveal a moderately developed cutaneous vasculature. These vessels have the dimensions of capillaries (mean external diameter 11 μm). They are confined to the dermis and are more prominent on the head than on the trunk. The skin is secondary to the gills as a respiratory surface in Gymnodraco.